We report a one-parameter family of solutions for the problem of the motion of an interface between a viscous and a nonviscous two-dimensional fluid. The solutions have the interface moving uniformly while the viscous fluid has a nontrivial potential low. In an alternative interpretation, the existence of gravitational forces in the plane allow the interface to be at rest while the Quid is in motion. the actual interface will be given as y(s, t) =iVtt+H(e")L, (3) for some appropriate range of the parameter s. Since VI was chosen real we have that the interface velocity is (0, Vt).
). So defined, the function K(co) is clearly analytic in D.
We can express H in terms of standard elliptic in-
The last integral can be written in terms of the complete elliptic integrals [6] . We find then that K =2',E(ir/2. k') .
We now specify the physical region Q. A 
where the pressure in the nonviscouus Quid has been set equal to zero y e c b th hoice of C in Eqs. (10) . A substitution of (4) and (11) into (14) gives the length I.: Fig. 4 ). There is now an additional interface corresponding to the fourth quadrant of the unit circle. According to Eqs. (3), (10b), and (12) (Recall that the pressure p& of the nonviscous fiuid at the first interface was set equal to zero. ) The remaining boundary conditions are clearly satisfied since we only have slip walls at co=+iA, , A, & 1, and at co=A, , 1&1, &ro2 (see Fig. 4 ). Figure 5 shows some streamlines in the frame where the interfaces and walls are at rest. This second solution has the advantage that the end boundaries of the Hele-Shaw cell can be placed far away from the interface, making this setup a better candidate for an experimental verification.
We now examine a third family of solutions for which the parameter a falls within the range~a~& 1. As before, we define the function 0via the contour integral where C is as given in Eq. (10a) Fig. 6 ). Since D is simply connected and does not encircle any singularity it follows that H(co) is analytic in D.
The physical region Q is taken to be the first quadrant within D (see Fig 7) . T.he interface is the image under Eq. (3) of the arc segment co=e", a&s &rr/2. This arc segment has two "sides" depending on whether we ap- This last solution has the interesting feature that the origin co=0 no longer lies in the unphysical region but rather at the edge of the physical region. According to Eq. (13) this means that the velocity field has a singularity at the point z, =H(0)L = iCL, that is, t-he velocity becomes infinitely large as z approaches z, . One can determine the nature of this singularity by looking at the behavior of the solution in a small neighborhood of z, . One then finds that the velocity field diverges at z =z, as a 4/3 power pole. We interpret this by saying that for this solution we have an r point source sitting at z =z . C' Figure 8 shows some streamlines for the case a =0.9.
As mentioned previously [1] , there seems to be a close connection between the Sa8'man-Taylor problem and the "Harry Dym equation" (HDE) [ 
